Marine dynamic disasters, including storm surges, huge waves, and sea ice, are the most harmful natural disasters aff ecting coastal countries in the world. Under the infl uence of global climate change, the mechanisms, frequencies, and damage severity of marine dynamic disasters are exhibiting new characteristics. The enormity, unpredictability, and chain eff ects of these disasters have become increasingly prominent, and the losses endured by coastal countries around the world have been increasing year by year. Therefore, the prediction of, risk assessment for, and emergency response to marine dynamic disasters are important issues for disaster prevention and mitigation worldwide.
With the development of computer technology, the numerical prediction of and early warning technology for marine dynamic disasters have been evolving since the 1970s. By the 1990s, a relatively advanced forecasting and early warning system had been formed in developed countries such as the United States, Europe, and Japan (Blain et al., 1994; DHI, 1996; Wilson and Chen, 1997; Hubbert and McInnes, 1999) . By the end of the twentieth century, natural disaster risk assessment had become a hot topic in disaster prevention and mitigation in all countries. Disaster risk, vulnerability, and impact assessments have been identifi ed as some of the highest priorities in international disaster reduction strategy (IPCC, 2014) . The National Oceanic and Atmospheric Administration (NOAA) and the National Hurricane Center (NHC) of the United States have conducted storm surge risk assessment since the 1990s. These organizations primarily study storm surges caused by tropical cyclones of varying intensities and produce maximum storm surge products for the government, insurance companies, and general public (Glahn et al., 2009 ). In short, over the past two decades, a series of comprehensive risk assessment models have been developed abroad based on the quantitative assessment of marine dynamic disaster risk and vulnerability, which can be used for economic loss assessment, disaster reduction benefi t analysis, disaster prevention, mitigation strategy formulation, and so on.
China is one of the most marine-disaster-prone countries in the world. Marine disasters result in huge hindrances to economic development and social harmony. In recent decades, China has made substantial progress in marine model forecasting and early warning technology supported by national scientifi c and technological research. Many researchers have developed and applied marine dynamic disaster early warning and forecasting systems using model forecasting, remote sensing, and geographic information systems (GISs). However, the content of this research has been limited to the assessment of individual disasters, such as ocean waves or storm surges, and lacks the investigation of massive marine dynamic disasters such as storm surge-wave-tidal coupling enhancement eff ects. At present, China is still in its infancy as far as research on vulnerability and risk assessment of inshore disasters is concerned. Disaster risk assessment and the ability to make emergency decisions cannot meet the needs of disaster prevention and mitigation management. Future work should focus on disaster model building, as well as other systematic and quantitative research of marine dynamic disaster. The quantitative assessment of the vulnerability of typical coastal areas aff ected by marine dynamic disasters remains a signifi cant challenge for comprehensive risk assessment (Shi et al., 2013) .
In 2016, the Marine Environment Security Platform of the National Key Research and Development Program of China established a project entitled "Severe marine dynamic disasters: causing mechanism, risk assessment, response technology, and demonstration application" (No. 2016YFC1402000). This project has developed a complete research chain of "characteristic mechanismrisk assessment-assessment model-emergency technology-application demonstration." Through research on the characteristics of major dynamic disasters such as storm surges, sea waves, sea ice, and tsunamis, as well as the action mechanisms on inshore disaster-bearing bodies, the vulnerability assessment index system along with a dynamic disaster risk assessment model was established. On this basis, research on disaster prevention and control, emergency response technology, and disaster prevention standards was carried out to form a systematic emergency plan and application service platform for dealing with various major marine dynamic disasters. The articles in this special issue describe some of the research endeavors supported by this project.
Typhoon waves are one of the major marine disasters that aff ect China. Numerical models, such as the third-generation model SWAN and WAVEWATCH III, have become indispensable tools for studying these waves. It is well known that there are variable parameters and diff erent choices of source schemes in models, all of which may signifi cantly infl uence the simulation of typhoon waves. Thus, these variables need to be carefully tested. Wang et al. (2019c) clarifi ed the eff ect of the drag coeffi cient on a typhoon wave model; when using a new drag coeffi cient, the SWAN model performs better than it did using the original coeffi cient. Wang et al. (2019a) simulated the typhoon waves generated during three typhoons using the SWAN model and studied the infl uences of key factors such as wind input, white-capping, and bottom friction on the wave growth and dissipation processes.
Rogue waves also be studied using buoy data and numerical simulation in order to understand the sea state and corresponding nonlinearity of real-world rogue wave events (Jiang et al., 2019) . Since surface wave-induced mixing plays an important role in the formation of the upper mixed layer, Yang et al. (2019c) designed tentative experiments to estimate the eff ects of the wave transport fl ux residue under typhoon conditions and found that both overwhelming dynamical mixing processes can signifi cantly alter the coastal environment. These results provide a better understanding of typhoon wave characteristics and improve the capability of typhoon wave simulations.
Sea ice disasters are one of the principal natural hazards that aff ect the Bohai Sea of China. Because the formation of ice cover in a wave fi eld has infl uential characteristics, the study of theoretical, observational, and numerical developments regarding wave propagation through ice-covered waters has accelerated in the last 20 years. Using observational data of the sea ice cycle in the coastal waters of Liaodong Bay, China, Shi et al. (2019) analyzed the characteristics of hydrology, meteorology, and sea ice thickness during the formation of sea ice, and explored the changes in the interrelationships among heat fl uxes, waves, and sea ice under actual sea conditions. Yue et al. (2019) implemented an eddy viscosity wave-ice model in the SWAN model and then analyzed the sea ice eff ect on Bohai Sea surface waves based on hindcasted results.
The major marine threat to the low-lying coastal areas of China is storm surge, which accompanies typhoons or extratropical cyclones and can cause fl ooding, destruction of buildings, and loss of life (Ministry of Natural Resources of the People's Republic of China, 2018). Because storm surge processes are often accompanied by astronomical high tides and huge waves, it is very important to study their interactions when developing numerical simulations and investigating the characteristics of storm surges. Zhang et al. (2019) studied the tidesurge interaction in the South Yellow Sea using the ADCIRC model and found that this interaction is dominated by tidal modulation, and its magnitude varies greatly with tidal phase. A high-resolution, integrally-coupled ADCIRC+SWAN model was then used to study the characteristics of storm surgeassociated waves and tides in the Bohai Sea (Wang et al., 2019b) as well as the radial sand ridges of the southern Yellow Sea . No.6 Preface: Studies on marine dynamic disasters After revealing the characteristics of hydrodynamic disaster-causing factors, researchers wanted to determine the eff ects of existing marine dynamic disasters on off shore hazard-bearing bodies such as sea dikes. Based on comprehensive laboratory measurements, Liu et al. (2019a) further developed an empirical formula to compute the wave uplift force on horizontal panels using dimensionless analysis. A physical model test of the typical seawall section was then carried out under the dynamic coupling of storm surge and waves in order to study the underlying mechanisms involved (Pan et al., 2019) . Sun et al. (2019) deduced a calculation equation for the stable thickness of the dry masonry block stone of inner slopes subjected to irregular waves, which is capable of functioning as an important reference for the structural design of dikes in China. Li et al. (2019) developed an operational forecasting system for sea dike risk in southern Zhejiang Province, South China, with the goal of preventing typhoon storm-surge damage.
In addition to the factors that cause marine dynamic disasters, the vulnerability of disaster-bearing bodies is also an important factor determining disaster losses. In order to study the vulnerability of disaster-bearing bodies, the basic information of the disaster-bearing bodies themselves should be obtained fi rst; for this, the extraction of satellite remote sensing data is the most eff ective method. Liu et al. (2019c) used highresolution remote-sensing satellite GF-2 images to introduce a deep-learning richer convolutional features (RCF) network model to extract aquaculture area. They then used aquaculture density as an assessment index to determine the vulnerability of aquaculture areas on Sanduao Island, China. Yang et al. (2019a) proposed a framework of remote sensing techniques for the vulnerability assessment of marine disasters, especially those in cloudy coastal areas. A 2D numerical model based on the ADCIRC model was then established in order to evaluate the impact of a reclamation project on tidal and storm surge levels in Sanmen Bay, China (Yang et al., 2019b) . Their results revealed the eff ects of shoreline relocation and topographic change on tidal heights.
In recent years, scientifi c research has entered the era of big data. The creation of methods for utilizing diff erent data in quality control, data comprehensive analysis, and visual display is very meaningful work. This project also carried out a series of studies around the data of marine dynamic disasters. Qian et al. (2019) used hourly real-time ocean station observation data to investigate quality control techniques and methods for determining the most suitable quality control approach for the data collected at the Xiaomaidao observation station in Qingdao, China. The typhoon wind hazard risk for the city of Shenzhen was analyzed using a Monte-Carlo simulation and the YM wind fi eld model (Guo et al., 2019) . Liu et al. (2019b) investigated the distribution and zoning of risks from sea level rise across Shandong Province and conducted an assessment of those risks. Liu et al. (2019d) focused on improving the line integral convolution visualization technique and applied their methods to the case of a surface wave fi eld in typhoon conditions.
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